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NEGATIVE ELECTRODE MATERIAL FOR 
LITHIUM ION SECONDARY BATTERY 

Examiner: Z. Best S.N. 10/501,333 Art Unit: 1795 

DETAILED ACTION 

1. Applicant's amendment filed April 16, 2009 was received. Claims 29-32 were newly 
added. Claims 1, 5, 8-21, and 28-32 are currently pending examination. 

2. The text of those sections of Title 35, U.S. Code not included in this action can be 
found in a prior Office action. 

Claim Rejections - 35 USC § 112 

3. The rejections under 35 U.S.C. 112, first paragraph of Claims 13-20 are withdrawn 
because independent Claim 13 was amended. 

Claim Rejections - 35 USC § 102/103 

5. The Claims 1, 5, 8-12, 21, 29, and 31 are rejected under 35 U.S.C. 102(e) as being 
anticipated by or, in the alternative, under 35 U.S.C. 103(a) as obvious over Yoon et al. (U.S. 
Patent No. 6,596,437 B2). 

Regarding Claims 1, 5, 8-10, 29, and 31, Yoon et al. teach an anode material for a 
lithium ion secondary battery comprising a coated graphite powder coated with a carbonized 
material of thermoplastic resin as a raw material (see claim 1) with an average particle size 
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between 10-50 [am (see col. 5, lines 22-23), wherein the peak strength ratio (I360/ Isso) is 0.4 
or less (see col. 5, lines 39-42). It is the Examiner's position that the other properties of the 
anode material of Yoon et al., such as the interior pore portions, mesopore volume, standard 
deviation of particle size, rate of oxidation loss, specific surface area, H/C value, L(112) 
spacing, accumulative pore volume difference, change in mesopore volume due to coating, 
irreversible capacity, and initial efficiency are inherent given that the anode material of Yoon 
et al. and the present application have similar process steps, the peak strength ratios (I360/ 
Isso), interlayer spacings doo2, and precursor materials. /V reference which is silent about a 
claimed invention's features is inherently anticipatory if the missing feature is necessarily 
present in that which is described in the reference. Inherency is not established by 
probabilities or possibilities. In re Robertson, 49 USPQ2d 1949 (1999). 

Alternatively, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to adjust the mesopore volume, cumulative pore volume 
difference, and change in mesopore volume due to coating to by changing the thickness of 
the coating in order to resist a lowered battery capacity due to electrolyte penetration (see 
Yoon et al., col. 5, lines 43-56). 

Regarding Claim 8, Yoon et al. teach the interlayer spacing doo2 of the core graphite 
between 0.335-0.342 nm (see col. 5, lines 37-40). 

Regarding Claim 11, Yoon et al. teach the coated graphite powder is coated with 
carbonized material of thermoplastic resin of a carbonization yield of 10-20% (see Example 
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1 and Example 3), and Yoon et al. teach the ratio of thermoplastic to graphite powder (see 
Example 1 and Example 3). 

Regarding Claim 12, Yoon et al. teach the thermoplastic resin may be polyvinyl 
alcohol (see claim 4). 

Regarding Claim 21, Yoon et al. teach the anode material as recited above. It is noted 
that Claim 21 is a product-by-process claim. Even though product-by-process claims are 
limited by and defined by the process, determination of patentability is based on the product 
itself. In re Thorpe, 111 F.2d 695, 698, 227 USPQ 964, 966 (Fed.Cir. 1985). The battery 
taught by Yoon et al. anticipates or is obvious to that of Applicant's, and therefore, 
Applicant's process is not given patentable weight in this claim. 



Claim Rejections - 35 USC § 103 

6. Claims 13-20, 28, 30, and 32 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Yoon et al (U.S. Patent No. 6,596,437 B2) in view of Aihara et al. QP 
2001-196097). 

Regarding Claims 13-18, 30, and 32, Yoon et al. teach an anode material for a lithium 
ion secondary battery comprising a coated graphite powder coated with a carbonized 
material of thermoplastic resin as a raw material (see claim 1) with an average particle size 
between 10-50 [am (see col. 5, lines 22-23), wherein the peak strength ratio (I360/ Isso) is 0.4 
or less (see col. 5, lines 39-42). It is the Examiner's position that the other properties of the 
anode material of Yoon et al., such as the interior pore portions, mesopore volume, standard 
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deviation of particle size, rate of oxidation loss, specific surface area, H/C value, L(112) 
spacing, accumulative pore volume difference, change in mesopore volume due to coating, 
irreversible capacity, and initial efficiency are inherent, given that the anode material of Yoon 
et al. and the present application have similar process steps, the peak strength ratios (I360/ 
I580), interlayer spacings doo2, and precursor materials. A reference which is silent about a 
claimed invention's features is inherently anticipatory if the missing feature is necessarily 
present in that which is described in the reference. Inherency is not established by 
probabilities or possibilities. In re Robertson, 49 USPQ2d 1949 (1999). However, Yoon et al. 
fail to disclose a coated graphite powder as a mixture of two different kind of coated 
graphite powders in average particle size from each other. 

Aihara et al. teach an anode material for a lithium ion secondary battery comprising 
graphite powder (section 0122) where the graphite powder is a mixture of two different 
kinds of graphite powders different in average particle size from each other (section 0123). 
Aihara et al. further teach that the ratio of average particle sizes is 0.3 (section 0123). 
Therefore, one graphite powder having an average particle size of 25 [am will be mixed with 
another graphite powder having an average particle size of approximately 8 jam (7.5 jam). 
The mixture of two different kinds of graphite powders as taught by Aihara et al. would be 
advantageous because of increased discharge capacity and discharge cycle properties (section 
0028). Alternatively, it would have been obvious to one having ordinary skill in the art at the 
time the invention was made to adjust the filling factor of the two different kinds of graphite 
powders by changing average particle size of the two different kinds of graphite powder 
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because Aihara et al. teach the discharge capacity per unit volume can be varied depending 
on the filling factor of the anode material, (sections 0109-0111, see also drawing 41). 
Discovery of an optimum value of a result effective variable involves only routine skill in the 
art. In re Boesch, 617 F.2d 272 (CCPA 1980). Therefore, it would have been obvious to one 
having ordinary skill in the art at the time the invention was made to make an anode material 
for a lithium ion secondary battery of Yoon et al. with the mixture of two different kinds of 
graphite powders different in average particle size from each other because Aihara et al teach 
resultant increase in discharge capacity and discharge cycle properties due to variation of the 
filling factor. 

Regarding Claim 1 9, Yoon et al. teach the coated graphite powder is coated with 
carbonized material of thermoplastic resin of a carbonization yield of 10-20% (see Example 
1 and Example 3), and Yoon et al. teach the ratio of thermoplastic to graphite powder (see 
Example 1 and Example 3). 

Regarding Claim 20, Yoon et al. teach the thermoplastic resin may be polyvinyl 
alcohol (see claim 4). 

Regarding Claim 28, Yoon et al. in view of Aihara et al. teach the anode material as 
recited above. It is noted that Claim 28 is a product-by-process claim. Even though 
product-by-process claims are limited by and defined by the process, determination of 
patentability is based on the product itself. In re Thorpe, 111 F.2d 695, 698, 227 USPQ 964, 
966 (Fed.Cir. 1985). The battery taught by Yoon et al. in view of Aihara et al. is obvious to 
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that of Applicant's, and therefore, Applicant's process is not given patentable weight in this 
claim. 

Response to Arguments 

7. Applicant's arguments filed on March 26, 2008 have been fully considered, but they 
are not persuasive. 

Applicant argues: 

(1) The exhibition of different interlay er spacings between the claimed invention and the prior art 
exhibits that the fine pores ofYoon et al. are not coated with resin; 

(2) Yoon et al. do not create a material exhibiting the irreversible capacities or initial efficiencies as 

claimed. 

In response to Applicant's argument: 

(1) Examiner appreciates the Declaration by Naoto Ohta regarding the comparison 
of the coated graphite powders of the present invention made by dry-blending, and the 
graphite powder prepared by the process of Yoon et al., Example 1. At the outset it is 
unclear as to the type of phenol resin used in the experimentation of Example 1, especially 
given that polyvinyl alcohol is one of the claimed limitations. Even largely assuming that 
polyvinyl alcohol was used, Examiner is not convinced with the logical assumption that a 
showing of the difference in average interlayer spacing equates to the presence or not of 
resin coated interior portions of the fine pores. Applicant's specification does not correlate 
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interlayer spacing with the presence of resin coated interior portions of the fine pores, and 
neither does the aforesaid Declaration. Examiner would be willing to consider evidence of a 
difference of mesopore volume defined by IUPAC as calculated with the BJH method or 
mercury porosimeter method as illustrated in the instant specification (pg. 12), which clearly 
correlates the presence of the resin coated interior portions of the fine pores. 

Applicant further argues that "evenly covering the crystalline carbon core" according 
to Yoon et al. (col. 3, lines 25-33) precludes the inclusion of precursor resin material in to 
the pores of the graphite material. Examiner believes that during the mixing step of Yoon et 
al. the precursor material will incorporate in to the pores of the graphite because of the 
viscosity and surface energy of a polyvinyl alcohol dissolved in a low viscosity and surface 
energy organic solvent, such as tetrahydrofuran. It is further believed that the inclusion step 
occurs during the heating (melting) of the precursor material, which both Yoon et al. and the 
instant specification provide, as the instant specification is silent as to the inclusion step 
occurring during the dry-blending step. 

(2) The examples in Yoon et al. are merely indicative of the possibilities of the 
irreversible capacity and initial efficiencies. For example, Yoon et al. does not provide an 
example using a polyvinyl alcohol resin, and it is unclear as to the exact specifications of the 
graphite powder used. It is also noted that while Aihara et al. do not discuss irreversible 
capacities and initial efficiencies, the instant specification shows that the use of the two 
different graphite powders gives a marked increase in irreversible capacities and initial 
efficiencies. It is believed that with routine experimentation with the materials presented by 
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Yoon et al., and further in view of the teachings of Aihara et al., the aforesaid claimed 
limitations would be inherent. 

Conclusion 

Applicant's amendment necessitated the new ground(s) of rejection presented in this 
Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). 
Applicant is reminded of the extension of time policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not mailed 
until after the end of the THREE-MONTH shortened statutory period, then the shortened 
statutory period will expire on the date the advisory action is mailed, and any extension fee 
pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of the advisory action. 
In no event, however, will the statutory period for reply expire later than SIX MONTHS 
from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Zachary Best whose telephone number is (571) 270-3963. 
The examiner can normally be reached on Monday to Thursday, 7:30 - 5:00 (EST). 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Dah-Wei Yuan can be reached on (571) 272-1295. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published 
applications may be obtained from either Private PAIR or Public PAIR. Status information 
for unpublished applications is available through Private PAIR only. For more information 
about the PAIR system, see http://pair-direct.uspto.gov. Should you have questions on 
access to the Private PAIR system, contact the Electronic Business Center (EBC) at 866- 
217-9197 (toll-free). If you would like assistance from a USPTO Customer Service 
Representative or access to the automated information system, call 800-786-9199 (IN USA 
OR CANADA) or 571-272-1000. 

zpb 

/Dah-Wei D. Yuan/ 

Supervisory Patent Examiner, Art Unit 1795 



